most of his time working on the tills and serving customers. When Ben finishes work, it takes him about 20 minutes to drive home'.
After the manipulation, participants were informed that the experiment would continue and extinction, consisting of eight unreinforced presentations of CS+ and CS-, was started.
Participants were not informed about the CS-US contingency and the shock electrode was left attached. Following extinction, participants completed a second ratings task (Ratings B), and a second affective priming task, both identical to the first tasks. After the last affective priming trial, three unsignaled US presentations were administered, followed by four unreinforced presentations of CS+ and CS-(test phase). Participants then completed a third rating task (Ratings C) and the electrodes were removed. In the control room a post-experimental questionnaire was administered -the questionnaire required participants to identify which faces were presented during acquisition training, which face was paired with the US, and which information they had received for each face. It also included another rating task using a different scale (-3 [very unpleasant ] to +3 [very pleasant] ) and an evaluation of how pleasant/unpleasant they found the electrotactile stimulus (-3 [very unpleasant] 
to +3 [very pleasant]).

Scoring and Response Definition
The online valence ratings were recorded as voltage deviations and scored as the largest positive or negative deviation recorded during the 6 s CS presentation from a 1 s pre-CS baseline voltage ('neutral' position). Electrodermal responding was scored in multiple latency windows as recommended by Prokasy and Kumpfer (1973) and Luck and Lipp (2016b) . First interval responding (FIR) was defined as responses starting within 1-4 s of CS onset, second interval responding (SIR) was defined as responses starting within 4-7 s of CS onset. Responses to the US were scored during acquisition as responses starting within 7-10 s of CS+ onset (1-4 s of US onset). Both first and second interval responding are sensitive to fear learning and will show both the acquisition and extinction of conditional fear, FIR however, is more sensitive to the orienting elicited by the CS onset, while, SIR is more sensitive to the anticipation of the US (Öhman, 1973) . The largest response starting within the latency window was scored and response magnitude was calculated as the difference between response onset and response peak (Prokasy & Kumpfer, 1973) . First and second interval responses were square root transformed to reduce the positive skew of the distribution (Dawson et al., 2007) , and then range corrected to reduce the effect of individual differences in response size (Boucsein et al., 2012; Dawson, Schell, & Filion, 2007) . The reference for the range correction was the largest response displayed by the participant, which was typically the response to the first or second presentation of the US. During habituation, only FIRs were scored as they are more sensitive to orienting processes and anticipatory processes are not expected during habituation (Öhman, 1973) . As a measure of spontaneous electrodermal responding, any discernible electrodermal response displayed during the baseline period was counted (Dawson et al., 2007) .
Acquisition
The CS valence evaluations, and electrodermal first and second interval responding recorded during acquisition were subjected to separate 2 (Group: instruction, control)  2 (CS: 
Pleasantness Ratings
The conditional stimulus pleasantness ratings taken before habituation (ratings A), after extinction (ratings B), after reinstatement (ratings C), and post-experimentally (ratings D) were 
Discussion
In the current study we examined whether conditional valence evaluations, acquired based on CS-US pairings, could be reduced, or reversed, using instructions targeting CS valence.
After fear acquisition, the control group received neutral information about both CS posers, while the revaluation group received positive character information about the CS+ poser and negative character information about the CS-poser. We examined CS valence online, throughout conditioning training, and offline, in pleasantness ratings taken before habituation, after extinction, after reinstatement, and post-experimentally. An affective priming task was administered as an implicit measure of CS valence and electrodermal responding was measured throughout conditioning to examine whether the revaluation instructions would also affect a physiological index of fear learning.
Throughout acquisition, CS+ was evaluated as less pleasant than CS-in both groups, but unexpectedly, during the last block of acquisition this pattern of evaluations was only significant in the control group (marginal before Bonferroni correction in the revaluation group). After the revaluation instructions however, the pattern of differential CS valence reversed, such that participants evaluated CS+ as more pleasant than CS-. During the first block of extinction, negative CS+ valence was no longer present and throughout extinction the CS+ was evaluated as pleasant. The CS-was evaluated as unpleasant immediately and remained unpleasant during extinction. These valence changes were stable across extinction and were not affected by the reinstatement procedure. We also did not observe relapse of conditional valence in the ratings tasks taken after extinction, after reinstatement and post-experimentally. These results are encouraging as they suggest that not only can negative CS valence be removed using instructions targeting CS valence, but that such a change in valence might be less susceptible to relapse.
Unexpectedly, we did not observe the same result in the affective priming task which, across groups, yielded no evidence of conditioning. This task was taken after the extinction phase and may not have been sensitive enough to detect residual valence, especially after a manipulation which aimed to reverse the pattern of differential valence acquired during acquisition.
Interestingly, CS+ valence also increased after the control instructions, but evaluations of CS+ were still marginally more negative than evaluations of CS-at the beginning of extinction.
It is likely that giving the CS+ poser a name and occupation 'normalized' him, possibly having a weak positive revaluation effect. This could indicate that merely familiarizing participants with a social feared stimulus could weaken previously acquired negative valence. Differential evaluations in the control group extinguished very quickly and were not present in the postexperimental rating tasks. Prior research has indicated that CS evaluations are slow to extinguish and often their extinction requires extended training (Hofmann, et al., 2010) . It is likely that the control instructions, which did slightly increase CS+ valence, also facilitated the speed of extinction.
Contrary to our hypothesis, electrodermal responding was also affected by the revaluation manipulation. Differential first and second interval responding was acquired during acquisition in both groups. This differential responding remained intact in the control group during the first block of extinction, but was eliminated in the revaluation group. Examination of Figure 2 suggests that differential responding was eliminated due to a decrease in first interval responding to CS+ and an increase to CS-. This pattern does not fit well with an emotional arousal account, as heightened positive and negative emotional arousal results in increased electrodermal responding (Cuthbert, Bradley & Lang 1996) , but it is possible that these changes reflect an expectation that the contingencies would change after the manipulation. Although participants were not explicitly informed about the CS-US contingency, if they learned throughout acquisition that only one CS would be paired with the US, changing the CS valence in the revaluation group could have resulted in an increased expectancy of the US following CS-, and a decreased expectancy of the US following CS+. This would be consistent with evidence suggesting that negative stimuli are more readily associated with aversive events (Hamm, Vaitl, & Lang, 1989) and could explain why the revaluation group shows smaller first interval responding to the CS+ and larger responding to the CS-. Unexpectedly, differential second interval electrodermal responding was eliminated in both groups at the beginning of extinction.
This result is surprising as second interval responding is typically a robust index of US anticipation and less sensitive to changes in orienting or emotional arousal which can be influenced by the instructions. As both groups show an elimination of differential second interval responding it seems unlikely that this effect is specific to the revaluation manipulation, however, it is not clear what caused this reduction in second interval responding.
Significant differential reinstatement did not occur in the revaluation group, however unfortunately, it is not possible to assess whether the revaluation instructions decreased reinstatement levels because we did not observe reinstatement in the control group either. It is possible that the affective priming task, which involved 48 unreinforced presentations of CS+ and CS-and was administered between extinction and reinstatement, could have functioned as extended extinction training. There is some evidence to suggest that massive extinction may attenuate the return of fear (see Denniston, Chang & Miller, 2003; Laborda & Miller, 2014) and therefore extending extinction training in this case could have reduced overall reinstatement rates.
Experiment 2
Experiment 1 revealed that the pattern of differential CS valence evaluations, acquired during acquisition training, can reversed by providing positive character information about the CS+ poser and negative character information about the CS-poser. This result is encouraging for clinical practice as it indicates that the negative valence towards the feared stimulus can be changed with instructions targeting the valence of the feared stimulus. In Experiment 1, the instructions revalued the feared stimulus (CS+) to be pleasant and the safety signal (CS-) to be unpleasant. Revaluating a safety signal is not desirable in a clinical setting and after providing evidence that CS valence can be changed via an instructional manipulation in Experiment 1, we conducted Experiment 2 to confirm that the CS+ can be positively revaluated without providing negative information about another stimulus. Participants in the positive revaluation group were given positive character information about the CS+ poser and neutral information about the CSposer, and participants in the negative revaluation group were given negative character information about the CS+ poser and neutral information about the CS-poser. We hypothesized that the CS+ would be evaluated as more pleasant after positive revaluation and less pleasant after negative revaluation. We also expected these valence changes to be stable throughout extinction, reinstatement test, and the rating tasks completed after the experiment. We were interested in exploring whether the pattern of differential electrodermal responding following instructions in Experiment 1 would replicate and hypothesized that differential reinstatement of electrodermal responses would be larger in the negative revaluation group. The affective priming task and the rating task following extinction were removed to increase the chances of finding a significant reinstatement effect and to avoid an interruption between the extinction and the reinstatement procedure.
Method Participants
Thirty four undergraduate students (25 female), aged between 17 -46 years (M = 22.71) provided informed consent, volunteered participation in exchange for course credit, and were randomly assigned to the positive revaluation or the negative revaluation group.
Apparatus/Stimuli
The apparatus and stimuli used were the same as Experiment 1.
Procedure
The positive, negative, and neutral instructions were the same as in Experiment 1 and were counter-balanced across participants. Participants in the negative revaluation group expectations of the CS-US contingency immediately after the revaluation instructions. They were asked whether they expected the electrotactile stimulus to: stay the same, to stop, or to switch to the other face. The remainder of the procedure, the scoring, and the statistical analyses were conducted in the same manner as Experiment 1.
Results
Preliminary Checks
The descriptive statistics for the preliminary checks are presented in < .040. All participants were able to report which instructions they had received, but one participant from the negative revaluation group was not able to correctly identify which face was used as the CS+. When this participant was removed from the analyses the conclusions did not change and therefore results from the full sample are reported. Seven participants (4 positive revaluation, 3 negative revaluation) indicated that they expected the US to swap to the CS-, and two participants (1 positive revaluation, 1 negative revaluation) indicated they expected the US to stop after the instructions. When these participants are removed from the analyses the conclusions did not change and therefore results from the entire sample are reported.
Habituation
The CS valence evaluations and first interval responding (see the first panels of Figures 5 and 6, respectively) recorded during habituation were subjected to separate 2 (Group: positive, negative)  2 (CS: CS+, CS-)  2 (Block: 1, 2) mixed-model factorial ANOVAs. 
Online CS
Test Phase
The CS valence evaluations, electrodermal first and second interval responding (see the last panels of Figures 5, 6 , and 7, respectively) recorded during the test phase were subjected to 
Pleasantness Ratings
The conditional stimulus pleasantness ratings taken before habituation (ratings A), after extinction (ratings B), and post-experimentally (Ratings C) were subjected to a 2 (Group: CS-were less pleasant in the positive revaluation group (but these differences were not significant after Bonferroni correction, padjusted = .126, padjusted = .228, respectively).
Discussion
Experiment 2 was conducted to confirm that negative CS+ valence could be removed with a revaluation manipulation which did not rely on negatively revaluating a safety stimulus Positive revaluation removed the majority of the negative CS+ valence acquired during acquisition which is encouraging as it suggests that the positive revaluation instructions rendered the valence of the CS+ the same as that of a safety signal (CS-). As in Experiment 1, the revaluation effect was stable in both groups across extinction and after reinstatement. The positive revaluation group seemed to show some relapse in the post-experimental rating task, with CS+ evaluated as less pleasant than CS-. As this effect was not significant after Bonferroni correction and is not consistent with Experiment 1, it seems more work is required to confirm whether CS valence acquired during Pavlovian fear conditioning and altered using instructional revaluation is subject to relapse.
The valence manipulation did not affect electrodermal second interval responding in either group or electrodermal first interval responding in the positive revaluation group, but eliminated differential first interval responding in the negative revaluation group. Visual inspection of Figure 6 suggests that this elimination was due to an increase in responding to CSrather than a decrease in responding to CS+. As CS-valence was not changed, this increase in responding is unlikely to reflect a change in emotional arousal. It is also unlikely to be driven by the expectation that the experimental contingencies would switch, as the removal of participants who expected a contingency change did not alter the results. It is not clear what drives the initial increase in responding to CS-in the negative revaluation group, but differential responding restabilizes when the entire extinction phase is considered, with CS+ eliciting larger responding than CS-throughout extinction, in both groups. Differential electrodermal responding had extinguished by the last block of extinction in both groups, and re-emerged following the reinstatement manipulation in both groups. Unexpectedly, there was no evidence that the size of this effect was moderated by the CS revaluation manipulation.
Overall Discussion
Across two experiments we investigated whether an instructional intervention targeting CS valence would affect CS valence evaluations acquired based on CS-US pairings throughout fear acquisition. In both experiments, we examined CS valence, online, throughout conditioning, and offline, in ratings tasks following extinction (Experiment 1 only), reinstatement, and postexperimentally in a different context. We measured electrodermal responding to examine whether the revaluation instructions would affect a physiological index of fear learning and were particularly interested in whether positively revaluating the CS+ would reduce the reinstatement of differential electrodermal responding. In Experiment 1, we compared positive CS+ revaluation and negative CS-revaluation with a control group who received neutral information about both CSs. In Experiment 2, we examined positive and negative CS+ revaluation between groups, by giving positive/negative information about the CS+ and neutral information about the CS-.
In both experiments, instructions immediately influenced CS valence evaluations in the predicted direction. In Experiment 1, after the revaluation instructions, negative CS+ valence was removed and CS+ was evaluated as more pleasant than CS-. In Experiment 2, the positive revaluation instructions removed the majority of negative CS+ valence, but the CS+ did remain slightly unpleasant (but not different from the CS-). The negative revaluation instructions increased negative CS+ valence and differential CS valence evaluations were strengthened by the manipulation. In both experiments, these valence changes were stable across the entire extinction phase and following the reinstatement procedure. In Experiment 1, the revaluation effect was also present in the ratings tasks taken following extinction, reinstatement, and postexperimentally. In Experiment 2, both positive and negative revaluation was stable across extinction and the reinstatement test phase, but some relapse was observed in the positive revaluation group during the post-experimental ratings task. This relapse was not significant after Bonferroni correction and requires further investigation.
Resistance to reinstatement could indicate that the revaluation manipulation was successful at intrinsically changing the value of the CS, rather than creating an additional CS-US association. There are debates about the type of association that underlies evaluative learning.
Evaluative learning could occur because of a link between the CS and the unconditional response (signal-response learning; S-R; i.e. intrinsic change) or between the CS and the US (signal-signal learning; S-S; i.e. referential change). In US revaluation studies, evidence for both S-S learning (see Baeyens, Eelen, Van den Bergh, & Crombez, 1992) and S-R learning have been reported (see Gast & Rothermund, 2011) . Gast and Rothermund (2011) argue that the type of link that is formed could depend on whether the US elicits evaluative responses during conditioning. This may depend on the stimuli that are used and whether there is a goal to evaluate (i.e. whether participants are asked to give evaluations during the conditioning task. As the CS revaluation manipulation targets the intrinsic value of the CS (i.e. Ben is a nice person) and does not give participants information about a new CS-US contingency (i.e. Ben will now be associated with pleasant stimuli), we believe it is plausible that the observed evaluative changes could reflect S-R learning, but more research will be required to determine the specific parameters underlying whether S-R or S-S learning will occur during evaluative conditioning and evaluative conditioning via instructions.
Despite the considerable difference in CS+ valence between the groups, we did not find evidence that positively revaluating the CS+ reduced reinstatement levels. Similar to Hermans et al. (2005) we conducted exploratory analyses to examine whether CS+ valence during the last block of extinction was correlated with reinstatement rates, but no significant correlations were detected in Experiment 1 or 2. It is possible that the moderating influence of CS+ valence on electrodermal responding was subsumed in an overall increase in arousal levels after the reinstatement procedure. The moderating influence of CS+ valence might be better detected using indices of fear learning which are less sensitive to changes in the participants' overall arousal levels.
Unexpectedly, CS revaluation also influenced electrodermal responding, but not consistently between the experiments. In Experiment 1, differential first interval responding remained intact in the control group, but was abolished in the revaluation group, a result which could suggest that positively revaluating the CS+ facilitates extinction learning. The pattern of electrodermal responding in Experiment 2, however, did not provide further evidence for this interpretation. In Experiment 2, while differential second interval responding was intact in both groups at the beginning of extinction, differential first interval responding was present in the positive revaluation group, but abolished in the negative revaluation group. This latter finding seems to be driven by increased responding to CS-, but it is not clear what might have caused this increase. CS-valence was not changed in Experiment 2 and therefore an emotional arousal account seems unlikely. It is possible that the participants suspected the contingencies to switch and therefore anticipation of the US may increase after the CS-. We did not find any evidence for this explanation when excluding the participants who reported expecting a contingency change, but it is possible that their number was underestimated in the post-experimental assessments of US expectancy.
The results of the current investigation provide strong evidence that it is possible to positively revaluate a feared stimulus with instructions specifically targeting valence and that such a revaluation is remarkably stable across the extinction and test phases. More research is required however to clarify some aspects of these results. It is not clear why CS revaluation influenced electrodermal responding in a different manner between experiments. An online assessment of US expectancy may provide a more reliable indication of participants'
expectations of the CS-US contingency at the beginning of extinction. We also did not include a manipulation check at the end of the experiments to verify that the participants perceived the positive instructions as positive, the negative instructions as negative, and the neutral instructions as neutral. It is possible that the neutral instructions in particular were not viewed as neutral, but slightly positive as they suggested that the individuals were employed and functioning in society.
Future research should also examine whether CS revaluation would reduce the reinstatement of differential fear learning using indices that are less sensitive to changes in general arousal levels, such as fear ratings and fear potentiated startle and whether the valence changes are stable after a longer time period. Although more work is required, the current results are encouraging as they indicate that negative valence towards a feared stimulus can be removed with instructions that target stimulus valence and that, once established, this valence change is remarkably stable. 
